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Treatment of Bilateral Distal Femoral Shaft Fractures in a Paraplegic
Patient with Intramedullary Nailing: A Case Report

Ernesto S Quinto, Jr.', Brendan J Liakos', William L Pistel’

Learning Point of the Article:
Bilateral distal femoral fractures in paraplegic patients present unique challenges due to underlying osteoporosis and altered
healing capacity.

Introduction: Lower extremity fractures are a frequent complication in patients with chronic spinal cord injury due to significant bone mineral
density loss and altered bone metabolism. While non-operative management has traditionally been favored, advances in surgical techniques
have expanded treatment options, including intramedullary nailing and plate fixation. However, the optimal approach remains controversial,
especially in paraplegic patients with distal femoral fractures. This case report highlights the challenges and complications associated with
surgical managementin this unique patient population

Case Report: A 45-year-old male with T2 paraplegia presented with bilateral distal femoral shaft fractures following a motor vehicle accident.
He underwent bilateral retrograde intramedullary nailing to preserve mobility and independence. Postoperatively, the patient developed a
hypertrophic non-union on the right side with hardware migration, requiring revision with plate and screw fixation. Subsequently, he developed
painful hardware on the right and severe heterotopic ossification on the left, significantly impacting his quality of life. Although hardware
removal wasrecommended, the surgeries were never performed due to the patient’s clinical course and eventual death from unrelated causes.
Conclusion: Clinicians should be aware of the potential complications associated with intramedullary nailing and revision open reduction
internal fixation in paraplegic patients who present with bilateral distal femoral shaft fractures. Treatment remains controversial and should be
tailored to each patient.
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Introduction techniques and rehabilitation have been made, surgical
Fractures of the lower extremities are a well-established intervention has become commonplace [4]. Treatment options
complication in patients with long-standing spinal cord injury. include intramedullary nailing, plating, or a combination of
Previous studies have estimated that fractures occur in 25-46% Poth. Fixed-angle devices and intramedullary nails are reported
of paraplegic patients, with metaphyseal fractures of the distal €0 have better outcomes, though no clear consensus on the best
femur and proximal tibia being the most common [1-3]. approachexists [2,4].
Traditionally, non-operative management has been the most The pathophysiology of decreased bone mineral density in
common treatment, but as advancements in operative patients with spinal cord injury has been previously described,
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Figure 1: Radiographs of the right femur
demonstrating the initial distal femoral shaft

fracture. fracture.

with the most commonly accepted hypothesis being the
mechanostat theory. A derivative of Wolff’s law, this theory
proposes that mechanical strain placed on bone is kept within
certain limits by the addition orremoval of bone tissue. This ebb
and flow results in bone strength proportional to the stress
placed onit S, 6]. This constant fluctuation is accomplished by
the laying down of new bone by osteoblasts and resorption by
osteoclasts. In the setting of acute spinal cord injury, this balance
is disrupted, leading to suppressed osteoblast activity in the first
few months after injury. Following the acute phase, osteoblast
activity will return to normal levels, with continued osteoclastic
activity and notable bone resorption [5,7,8]. This uncoupling
can be observed by a detectable elevation in serum and urine

Figure 4: Post-operative radiographs of the left
femur following intramedullary nail fixation.

Figure 2: Radiographs of the left femur
demonstrating the initial distal femoral shaft

Figure S: Outpatient radiographs of the right femur
emonstrating hypertrophic non-union with
interlocking screw backout and proximal nail migration.

Figure 3: Post-operative radiographs of the right
femur following intramedullary nail fixation.

calciumlevels [9]. Eventually, this disrupted balance will lead to
asubstantial decrease in bone mineral density and deterioration
of the trabecular network in chronic spinal cord injury patients
[10,11].

Lower extremity fractures in patients with spinal cord injury
have often been treated conservatively; however, surgical
treatment in the form of plate and screw fixation and
intramedullary nail fixation has been described [12,13].
Treating these patients operatively has become progressively
safer as surgical techniques have advanced [2], yet no definitive
recommendations have been made. Various methods of fixation
are available, including intramedullary nailing, plate fixation,

Figure 6: Right femur radiographs demonstrating
interval changes of revision open reduction internal
fixation with plate and screw fixation.
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Figure 7: Left femur radiographs demonstrating ahealed Figure 8: Bilateral AP femur radiographs from the €Xtern al fixation. The patient was

distal femoral shaft fracture with extensive surrounding patients final visit at the tertiary center demonstrating discharged 3 days postoperatively to home
heterotopic ossification.

and hybrid plate-nail constructs [4] with no consensus on
which technique has superior outcomes.

This case report describes a paraplegic patient who presented
with bilateral distal femur fractures and was initially treated with
bilateral intramedullary nailing. He subsequently developed a
unilateral non-union requiring revision surgery with plate and
screw fixation that ultimately led to painful hardware. In
addition, he suffered from contralateral severe heterotopic

2.
4 l‘*..

.

Figure 9: Bilateral femur radiographs from the patient’s final visit at the
tertiary center demonstrating healed distal femur fractures.

healed distal femur fractures.

ossification formation, overall leading to a
poor quality oflife.

Case Report

An active, independent 45-year-old male
with a history of unresolved T2 paraplegia
presented to the emergency department
following a motor vehicle accident in
which he sustained bilateral closed distal
femoral shaft fractures (Fig. 1 and 2) and a
left pilon fracture. Surgical intervention
was recommended to maintain his current
activity levels and to avoid prolonged
immobilization. He underwent bilateral
femoral retrograde intramedullary nail
fixation (Fig. 3 and 4) and left ankle

with home health assistance; however, he
returned the following day due to the inability to perform
activities of daily living independently and was ultimately
discharged to an acute care rehabilitation facility. He was
successfully discharged home from the acute care rehabilitation
facility and underwent outpatient removal of the left ankle
external fixator and tibiotalocalcaneal (TTC) arthrodesis with
a TTCnail 1 month after the initial surgery.

During the patient’s next follow-up visit, 1 month later, the
patient complained of palpable hardware around his right knee.
Repeat radiographs revealed a hypertrophic non-union with
proximal migration of the nail and loosening of the distal
interlocking screws (Fig. §). He was initially treated
conservatively; however, symptoms persisted for over 2
months. He then underwent removal of the right distal
interlocking screws, augmentation with plate and screw
fixation, and revision of the proximal interlocking screws. In a
subsequent follow-up 3 weekslater, the patient noted a palpable
mass around his left distal thigh. In addition, he developed a
sacral decubitus ulcer that required referral to outpatient wound
care. Conservative treatment with repeat imaging in 2 months
was planned; however, the patient waslost to follow-up.

The patient presented to the clinic 1 year later with complaints
of palpable distal thigh masses bilaterally and feelings of
heaviness in his legs. Radiographs revealed bilateral fracture
healing with heterotopic ossification on the left, a well-fixed
distal femur plate on the right, and no hardware failure (Fig. 6
and 7). The prominent left-sided heterotopic ossification and
palpable right-sided distal femur plate caused significant
discomfort. These complications greatly decreased his quality
of life and caused him extreme distress. He was referred to a
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tertiary center for asecond opinion, where radiographs revealed
bilaterally healed distal femur fractures (Fig. 8 and 9). Removal
of the right distal femur plate, left intramedullary nail, and left
TTC nail was recommended to improve his quality of life.
Unfortunately, the patient passed away from causes indirectly
related to his orthopedicinjuries before any further follow-up or
surgical interventions could take place.

Discussion

Lower extremity fractures are a common occurrence in patients
with spinal cord injury due to the significantly increased risk for
osteoporosis. The mechanism for developing osteoporosis is
related to the mechanical stress placed on bone. First described
by H.M. Frost, the mechanostat theory suggests that bone is
regulated based on the stresses placed on it by outside forces.
However, when stress is placed on bone below a certain
threshold, the bone mineral density will decrease due to a
homeostatic disruption [ S, 6].

Acutely following spinal cord injury, osteoclast and osteoblast
activity both increase in activity, eventually shifting to an
isolated increase in osteoclast activity with concurrent
suppression of osteoblast activity. Osteoblast suppression
returns to baseline levels in the chronic phase of injury;
however, increased osteoclast activity persists [5,8,9]. This
decreased bone turnover results in a substantial loss of bone
mineral density in the first 2 years following spinal cord injury,
which leads to aloss of trabecular structure in the chronic phase
[5,10,11,14]. Due to this altered chemistry, heterotopic
ossification and extensive callus formation are common
complications of fracturesin patients with SCI.

Most fragility fractures in patients with spinal cord injury occur
in the extra-articular regions of the distal femur, whereas the
second most common location is the proximal tibia [2,3].
Surgical versus non-surgical management of fractures in
patients with spinal cord injury remains controversial [15]. A
2020 study by Koong et al. suggested improved outcomes and
decreased complications with surgical intervention, while
Grassner et al. found no benefit [2,16]. The specific method of
fixation is also debated. Chin et al. suggested rigid
intramedullary nail fixation is a preferable technique in treating
femur fractures in non-ambulatory, myelopathic patients, while
Carbone et al. demonstrated inconclusive evidence in favor of
intramedullary nail fixation, plating, or hybrid nail-plate
constructs [4, 17]. In this case, surgery was recommended to
preserve the patient’s high-functioning activity level and allow
earlyreturn to work.

In patients who were active before injury, surgical treatment
may prevent the significant reduction in independence and

ability to perform activities of daily living seen with non-
operative management and a prolonged rehabilitation course.
Intramedullary nail fixation confers the ability to allow for
immediate mobilization and weight bearing with less risk for
wound complications. Alternatively, plate fixation or hybrid
plate-nail constructs are viable options depending on fracture
morphology and patient anatomy. In less active patients with
increased comorbidities, non-operative management may be a
preferable option to reduce possible operative complications.
However, prolonged immobilization may lead to
complications, including pressure ulcers and an overall decline
in their independence. Of note, one study demonstrated that
non-operative management does not lead to an increased
likelihood of non-union [ 18], thus maintaining its availability as
avalid treatment option.

This case report describes a paraplegic patient who sustained
closed fractures of the bilateral distal femurs following a motor
vehicle accident. He was initially managed with bilateral
retrograde intramedullary nailing; however, he later underwent
revision with plate and screw fixation due to hypertrophic non-
union with hardware failure. The hardware remained
prominent on that side, causing painful symptoms. He also
suffered from contralateral robust heterotopic calcification
formation, leading to further painful symptoms. To the best of
our knowledge, surgical treatment of bilateral closed distal
femur fractures in paraplegic patients with intramedullary
nailinghasnotbeen previously described.

Conclusion

Clinicians should be aware of the potential complications
associated with intramedullary nailing and revision open
reduction internal fixation in paraplegic patients who present
with bilateral distal femoral shaft fractures. Treatment remains
controversial and should be tailored to each patient.

Clinical Message

Management of distal femoral fractures in paraplegic patients is
complex and must account for poor bone quality, altered healing
capacity, and potential complications such as non-union and
heterotopic ossification. Surgical intervention, while offering early
mobilization, should be carefully considered on a case-by-case basis,
with close post-operative monitoring to optimize outcomes and
preserve quality oflife.
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